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Village  of  Markdale  March  24,  1570. 

Ground  Water  Survey 

P.  F.  McKanna  P.  F.  McKeana,  P.  tog. 

INTttODUCTT03 

At  the  recjuent  of  the  Council  of  the  Village  of 
Markdale,  a  ground«*water  survey  was  conducted  within  a  two- 
mile  radius  of  the  village  to  locate  areas  where  ground 
water  could  be  developed  as  a  source  of  municipal  water 
supply.  Toe  report  evaluates  local  ground-water  conditions 
and  outlines  possible  test-drilling  areas. 

Extent  of  Survey 

Water-well  records,  on  file  with  tho  E&vision  of 
Water  Resources,  and  soil  bore-hole  records  were  examined 
and  geologic  publications  were  reviewed.  The  logo  of  selec- 
ted wells  and  soil  bore  hoie3  and  their  relative  locations 
are  shotjn  on  Table  1  and  in  Drawing  2543-1,  respectively. 

A  hydrogeologic  reconnaissance  field  survey  was 
conducted  on  March  24,  1970.  Well-water  samples  x/ere  col- 
lected for  chemical  analyses  to  determine  the  quality  of 
ground  water  in  the  ZZurkdale  area. 
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POPULATION  Aim   UATER  REQU1RH  niMTS 

It  was  indicated  by  the  Division  of  Sanitary 
Engineering  that  a  population  of  1,400  can  reasonably  bo 
expected  in  the  area  by  the  end  of  a  20 -year  design  period 
ending  in  1990.  Based  on  an  average  daily  per  capita  con- 
sumption of  100  gallons  and  on  a  maxtmum  day  demand  factor 
of  2.5,  the  water-supply  requirement  in  1990  would  be 
350,000  gallons  per  day  or  243  gallons  per  minute. 

There  ore  no  industrial  users  in  the  village; 
therefore,  provided  that  sufficient  storage  is  made  avail- 
able to  meet  peak  hourly  and  emergency  demands »  a  veil  or 
wells  capable  of  yielding  250  gpm  should  adequately  meet 
the  water  requirements  of  the  village. 

PRESENT  MUNICIPAL  SERVICES 

The  Village  of  Markdale  has  public  water  and 
sewage  works  systems.  The  source  of  supply  for  the  water 
distribution  system  is  a  creek  within  the  village  limits. 
The  water  is  treated  by  filtration  and  chiorination.  A 
study  of  the  Harkdale  water  works  system,  completed  by 
R.  V.  Anderson  Associates  Limited  in  September,  1969,  des- 
cribed the  water  treatment  facilities  as  inadequate  and  in 
need  of  rehabilitation. 
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The  village  mtmicipal  works  include  mi  oxidation 
pond  and  sanitary  landfill  cite,  both  located  west  ox   the 
village  and  adjacent  to  the  Saugeen  River,  as  shewn  in 
Drawing  2543-1. 

GEOLOGY 
Bedrock 

The  Village  of  Karkdale  is  underlain  by  two  stra- 
tigraphic  units  of  hydrogeo logic  importance.  In  the  order 
in  which  they  would  be  penetrated,  they  are  the  Guelph  forma- 
tion and  the  Amabel  Group  of  formations,  all  of  Silurian  age. 

The  Guelph  formation  comprises  tan  to  brown, 
crystalline  dolomite  in  beds  v/hich  vary  in  thickness  from 
4  to  24  inches.  Much  of  the  formation  consists  of  doloiai- 
tized  lime  mud. 

The  Amabel  Group  of  formations  comprise  massive 
and  crystalline,  porous,  fossiliferous,  dolomites  which  vary 
in  colour  from  brown  to  blue. 

The  above  formations  are  underlain  by  the  Cabot 
Head  formation  which  comprises  soft  red  and  green  shale  with 
thin  interbeds  of  limestone,  gypsum  and  dolomite. 

Based  on  the  logs  of  oil  and  gas  wells  located 
outside  the  study  area,  the  combined  thickness  of  the  Guelph 
formation  end  the  Aoabel  Group  of  formations  is  about  200 
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feet  in  the  Markdale  area*  The  deepest  penetration  of  a 
water  well  into  the  bedrock  la  only  about  100  feet  in  Well  12. 

A  contour  map  of  the  shape  of  the  bedrock  surface 
indicates  that  the  surface  is  gently  undulating  and  slopes 
westward  from  an  elevation  of  about  1,400  feet  above  sea  level* 
Regionally,  there  is  a  broad,  shallow,  southward  trending 
bedrock  depression  which  lies  beneath  the  valley  of  the 
Saugeen  River* 

Overburden 

The  Village  of  Markdale  Is  located  in  an  area  of 
stoney  knolls  and  ridges  composed  of  glacial  till  and  sand 
and  gravel  deposits*  Meltwaters  associated  with  deglaciation 
incised  glacial  spillways  into  which  terraces  of  sand  and 
gravel  were  deposited*  The  present  Saugeen  River  drainage 
system  flows  in  the  glacial  spillways* 

Wast  of  the  Saugeen  River  a  huooocky  kaoe  moraine 
was  deposited  which  is  composed  of  sand  and  gravel  and 
glacial  till* 

IIYPROGEQLOGY 

Aquifers  occur  in  both  the  bedrock  and  the  over- 
burden in  the  Markdale  area*  A  study  of  drillers'  logs 
shows  that  most  domestic  water  wells  obtain  supplies  from 
the  Guelph  formation*  Sufficient  water  for  domestic  purposes 
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is  usually  obtained  at  shallow  depths  in  the  bedrock;  there- 
fore, there  are  no  local  hydrogeo logic  data  with  which  to 
evaluate  the  aquifer  potential  of  the  /cabel  Group  of  forma- 
tions. However,  investigations  outside  the  Markdale  area 
indicate  that  the  Amabel  Group  of  formations  also  form  good 
aquifers • 

Ground-water  rcovcaent  in  tile  bedrock  is  deduced  to 
occur  primarily  through  jointing  and  fracture  systems.  The 
specific  capacities  of  domestic  wo Us  in  the  area  vary  from 
less  than  1.0  to  10.0  gallons  per  minute  per  foot  of  drawdown 
and  average  about  2,0  gallons  per  minute  per  foot  of  draw- 
down. It  appears  that  drilling  to  depth  in  the  bedrock 
could  increase  well  yield  as  a  larger  number  of  joints  and 
fractures  would  be  intercepted.  Beyond  the  Markdale  area 
most  largo  capacity  wells  in  similar  hydrogoologic  settings 
penetrate  to  the  Cabot  Head  formation. 

Domestic  water  supplies  are  also  obtained  from  tiie 
sand  and  gravel  deposits  which  overlie  the  bedrock.  The 
potential  of  these  deposits  to  yield  large  supplies  is  un- 
known as  the  wells  were  not  screened  nor  adequately  developed 
and  tlie  saturated  thickness  of  the  aquifer  is  not  known. 

A  map  of  the  piesometric  surface  prepared  from 
static  water  level  and  topographic  data  indicates  that, 
under  natural  conditions,  ground  water  moves  under  the 
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influence  of  gravity  from  topographically  high  areas  towards 
discharge  in  the  Saugecn  River.  Hear  flowing  conditions 
t/ere  encountered  in  wells  12  and  17.  Deeper  wells  drilled 
near  the  Saugeen  River  may  flow  because  of  the  phenomenon 
of  increasing  hydraulic  head  with  depth  in  discharge  areas* 

WATER  QIIAUTY 

Table  2  shows  the  results  of  chemical  analyses  of 
samples  collected  from  selected  wells.  In  general,  ground 
water  from  the  bedrock  and  the  overburden  is  hard  to  very 
hard  and  contains  acceptably  low  concentrations  of  Iron, 
chloride,  sulphate  and  nitrate.  The  iron  concentration  in 
the  water  from  well  10  was  0.65  ppm  which  exceeded  the  OULiC 
maximum  recommended  limit  of  0.3  ppm.  However,  this  could 
be  attributed  to  sediment  in  the  sample. 

FAVOURABLE  TEST  D&ILLI3G  AREAS 

The  selection  of  favourable  test-drilling  areas  is 
shown  on  Drawing  2348-1  and  is  based  on  an  evaluation  of 
hydrogeologic  data  contained  in  this  report.  It  appears 
that  the  bedrock  aquifers  in  the  area  could  have  the  poten- 
tial to  yield  sufficient  supplies  to  meet  the  water  require- 
ments of  the  village.  The  test-drilling  areas  have  been 
selected  near  the  Saugeen  River  because  of  the  possibility 
that  a  greater  degree  of  enlargement  of  the  fractures  in  t!» 
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bedrock  by  solution  nay  occur  in  discharge  areas.  Areas  near 
the  village  O2d.dation  pond  and  sanitary  landfill  site  have 
been  avoided  to  reduce  the  possibility  of  inducing  infiltra- 
tion of  fluids  from  these  sources  which  could  affect  the 
quality  of  well  water. 

The  bedrock  valley  beneath  the  Saugecn  River  contains 
unconsolidated  sediments  up  to  60  feet  in  thickness.  The 
potential  of  these  deposits  to  yield  large  supplies  of  water 
is  unknown  and  could  be  tested. 

The  yield  from  any  overburden  or  bedrock  well  nay  be 
Increased  If  infiltration  can  be  induced  from  the  river  by 
reversing  the  natural  ground-water  gradient  by  pumping. 

It  is  estimated  that  four  test  wells  would  be 
required  to  adequately  test  the  favourable  areas.  Test  wells 

should  penetrate  to  the  shales  of  the  Cabot  l!ead  formation  in 
order  to  test  the  entire  Guelpa-Zoabel  geologic  section. 

ccNOLUsicns 

1)  Ground -\aater  conditions  in  the  vicinity  of  the  Village 
of  Ilarkdale  appear  to  be  favourable  for  locating  a  veil 
or  wells  capable  of  supplying  the  community  requirements. 

2)  The  bedrock  appears  to  offer  the  best  potential  for 
yielding  large  supplies.  Aquifer  development  in  the 
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limcotoaea  and  doloiaitcs  of  the  Guclph  formation  and 
the  Anabel  Group  of  formations  la  attributed  to  frac- 
turing and  jointing  *a  tho  rode, 

3)  Studic3  indicato  that  the  areas  most  likely  to  yield  a 
well  capable  of  delivering  250  gpm  are  located  near  the 
Saugeen  River,  Deep  wells  may  encounter  flowing  condi- 
tions in  these  areas. 

4)  The  chemical  quality  of  the  ground  water  in  the  llarkdale 
area  appears  to  be  satisfactory  for  municipal  purposes. 

RECOTClENDATIOflS 

If  test  drilling  is  undertaken  it  should  be  carried 
out  in  the  areas  recommended  and  shown  in  the  attached  draw- 
ing. Where  favourable  hydrologic  conditions  are  encountered, 
extended  pumping  tests  should  be  carried  out  to  provide  the 
hydrologic  data  necessary  to  determine  well  yield,  aquifer 
coefficients  and  the  degree  of  interference  with  local  wells. 
Water  samples  should  be  taken  frequently  during  test  pumping 
to  determine  the  bacterial  and  chemical  quality  of  the 
ground  water. 
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All  of  which  la  respectfully  submitted, 


Prepared  by: 


P.  F*  IlcKenna,  Geologist, 
Surveys  and  Projects  Branca . 


PFM/lb 
19/08/70 


T.  J.  Yakutchilc,  Supervisor, 
Surveys  and  Projects  Branch, 
Division  of  Water  Resources, 
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